Previously, we have shown that a strong correlation exists between the metastatic potential of breast carcinoma cell lines and their ectopic expression of IL-8. The undifferentiated, highly metastatic cell lines with high metastatic potential produce much more IL-8 than their differentiated lower metastatic counterparts. After eliminating the possibility that transcription factor activity was responsible for differences in IL-8 release, we examined the IL-8 gene for possible epigenetic modifications. Here, we report an aberrant methylation pattern that may be responsible for the differences in IL-8 release between the high and low metastatic cell lines. We determined that none of the deoxycytidylate-phosphatedeoxyguanylate (CpG) sites in the reported IL-8 promoter were methylated in either cell type. Much further upstream in the IL-8 gene, two CpG sites were identified that are differentially methylated. These two sites were fully methylated in the high metastatic cell lines, which produce large quantities of IL-8 and remain unmethylated in the low metastatic cell lines where the IL-8 gene is relatively silent. The DNA methylation results presented here differ from the common epigenetic paradigm in which methylation of promoter CpG islands silences gene expression, suggesting that there are additional epigenetic control mechanisms that as yet have not been fully appreciated or explored.
I
nterleukin-8 (IL-8) is a small basic protein that was purified as a neutrophil chemoattractant (1, 2) . It has been reported that, besides being a strong neutrophil chemoattractant, IL-8 possesses potent angiogenic properties. These properties are likely to contribute to the metastatic potential of tumor cells ectopically releasing substantial quantities of IL-8 (3) .
Ectopic production and release of IL-8 enhances the metastatic potential of several tumor types. The metastatic potentials of clones derived from a melanoma tumor cell line increase as their levels of ectopic IL-8 increase (4) (5) (6) . Passive immunization of severe combined immune deficient (SCID) mice against human IL-8 attenuates the growth and angiogenic response of the human lung tumor line A549, which produces high levels of IL-8. This antibody had no observable effect on the growth of the A549 cells in vitro, indicating that IL-8 has a paracrine role in tumor growth and angiogenesis in vivo that correlates with IL-8 expression levels (7) . Recombinant techniques have also demonstrated that increasing IL-8 expression in bladder carcinoma cells enhances their metastatic potential whereas decreasing IL-8 expression attenuates their metastatic potential (8) . The levels of mRNA for 13 cytokines expressed in normal breast and breast tumor tissues were quantified and compared in a large clinical study. Of these mRNA, the only one that varied significantly between normal breast tissue and tumor tissues was IL-8 mRNA (P ϭ 0.0017) (9) . The IL-8 mRNA levels were significantly higher in tumor tissues, correlating with the tumor status.
In cell culture, we have observed that highly metastatic breast carcinoma cell lines MDA MB 231 (MDA-231) and MDA MB 435 (MDA-435) produce and release prodigious amounts of ectopic IL-8 whereas their low metastatic counterparts MCF-7 and T47D produce little if any (10) . We refer to the undifferentiated MDA-231 and MDA-435 cell lines as metastatic because of their high propensity to spontaneously metastasize in xenographic models of tumor growth. We refer to the differentiated MCF-7 and T47D as nonmetastatic because of their low propensity to spontaneously metastasize in these models. The metastatic cells not only produce substantially higher quantities of IL-8 constitutively, but their responses to natural inducers of IL-8, such as IL-1␤ and tumor necrosis factor (TNF)-␣, are robust compared with the modest responses of the nonmetastatic cells (10, 11) .
Determining the cellular mechanisms responsible for ectopic IL-8 production by tumor cells is likely to increase our understanding of IL-8-induced metastatic cascades. There are at least three potential cellular mechanisms that may contribute to the differential regulation of IL-8 in breast carcinoma lines. First, metastatic cells may express active forms of the transcription factors required for a robust expression of IL-8, which are not expressed or expressed at much lower levels in the nonmetastatic cells. Second, the nonmetastatic cells may preferentially express a repressor that silences IL-8 gene transcription. It is known that the basal IL-8 promoter, between Ϫ136 and ϩ43, contains four cis-regulatory elements (2) . Three positive acting cis-regulatory elements, which are located at Ϫ82 to Ϫ70, Ϫ94 to Ϫ84, and Ϫ126 to Ϫ120 are reported to bind NF-B, CCAAT͞enhancer-binding protein (C͞EBP), and activator protein 1 (AP1), respectively (2). The fourth cis-regulatory element, which is located at Ϫ90 to Ϫ83, is reported to bind Oct-1 and repress IL-8 transcription (2) . A third potential mechanism for regulating the differential IL-8 expression is the methylation of deoxycytidylate-phosphate-deoxyguanylate (CpG) sequences within the promoter region, resulting in epigenetic regulation of gene transcription. The methylation of CpG islands within the promoter region usually leads to silencing of gene expression (12, 13) . In this study, we demonstrate a differential methylation pattern of the IL-8 gene Ϸ1.2 kb upstream of the published promoter. However, this methylation, unlike the common epigenetic paradigm, shows a positive correlation between the methylation of two upstream CpG sites and gene expression. The findings in this study are more analogous to those found for the glycoprotein hormone ␣ (GPH-␣) gene. It has been shown that methylation of CpG sites in an Alu sequence in the 5Ј-flanking region of the GPH-␣ gene correlates with an increase in the expression of GPH-␣ (13, 14) .
Materials and Methods
Cell Lines and Culture Conditions. The MDA-231, MDA-435, MCF-7, and T47D cell lines (American Type Culture Collection, Manassas, VA) were cultured with antibiotic-free DMEM (Me-diatech, Herndon, VA) plus 10% FBS (BioWhittaker) in sterile tissue culture flasks and incubated at 37°C͞6% CO 2 . The cell lines were certified to be mycoplasm-free. Cells were subcultured by trypsinizing in 5 mg͞ml trypsin (Sigma) and 0.5 mM EDTA in Hanks' balanced salt solution without Ca 2ϩ or Mg 2ϩ in a laminar flow hood during their logarithmic phase of growth.
ELISA for Human IL-8. The breast carcinoma cell lines were seeded in six-well plates containing 2 ml of complete medium per well. At 80% confluency, the medium was exchanged for 2 ml of fresh complete medium with or without 1 ng͞ml IL-1␤ (a gift from J. Cone, Otsuka America Pharmaceutical, Rockville, MD). After a 24-h treatment, 1.5 ml of medium was collected from each well, clarified of cells and cellular organelles and stored at Ϫ20°C, and the number of cells per well was determined. The IL-8 ELISA was performed on the conditioned medium according to the manufacturer's instructions (OptEIA Human IL-8 set, Pharmingen), and the results are given in pg͞ml per 24 h per 10 6 cells.
RT-PCR.
Populations of MCF-7, T47D, MDA-231, and MDA-435 were cultured in the presence or absence of 1 ng͞ml IL-1␤ for 24 h. Total RNA was isolated from the populations by using TRIzol reagent (Invitrogen). mRNA was isolated from precipitated total RNA samples by using the Poly(A)Pure mRNA isolation kit (Ambion, Austin, TX). RT-PCR was performed by using the Enhanced Avian HS RT-PCR Kit (Sigma) following the recommended one-step RT-PCR procedure to produce cDNA for each sample. The cDNA were purified by using the QIAquick PCR Purification Kit (Qiagen, Valencia, CA). IL-8 and GAPDH cDNA were amplified by PCR using 1 and 10 ng of template cDNA for each sample and the following primer sets: IL-8, TCTGCAGCTCTGTGTGAAGG (forward) and ACT-TCTCCACAACCCTCTGC (reverse); GAPDH, AACCCAT-CACCATCTTCCAGGAGC (forward) and CACAGTCTTCT-GAGTGGCAGTGAT (reverse). Amplification was performed as follows: denaturation at 95°C for 30 s, annealing at 58°C for 20 s, and extension at 72°C for 30 s for 30 cycles. The PCR products (15 l of each IL-8 PCR product and 2 l of each GAPDH PCR product) were separated on a 2% agarose gel.
Transient Transfections. The IL-8 promoter was cloned from breast carcinoma cell genomic DNA by using nested PCR. The first primer set (forward, 5Ј-CCCAGGCATTATTTTATCCT-CAAGTC-3Ј; reverse, 5Ј-ACACACAGTGAGAATGGTTCC-TTCC-3Ј) amplifies the area between Ϫ1470 and ϩ90 of the IL-8 gene transcription start site. The product from this reaction was used as the template to create the promoter inserts of varying sizes. The promoter inserts were created to contain restriction enzyme sites for XhoI and HindIII (New England Biolabs) (underlined in primer sequence below) to allow insertion into the pGL3 vector (Promega), which is a luciferase reporter vector. An extended version of the IL-8 promoter, Ϫ1453 to ϩ47, was created by using the following: forward, 5Ј-GACTCTCGAGC-CTCAAGTCTTAGGTTGGTTG-3Ј; reverse, 5Ј-AGAAGCT-TGTGTGCTCTGCTGTCTCTG-3Ј. A short version of the IL-8 promoter, Ϫ560 to ϩ47, was created by using the following primer sequence: forward, 5Ј-GTGCTCGAGCCCCTTCACT-CTGTTAACTAGC-3Ј; and the same reverse primer. The promoter inserts were digested with XhoI and HindIII, gel purified, and ligated into similarly treated pGL3 vector by using T4 DNA ligase (Promega) and expanded in Escherichia coli. The purified constructs were transfected into the metastatic MDA-231 and the nonmetastatic MCF-7 breast carcinoma cell lines by using Lipofectamine 2000 (Invitrogen). Cells were plated in 24-well plates and transfected 24 h later at 40-60% confluency. They were cotransfected with the ␤-galactosidase vector, pCMV-␤gal, to correct for differences in transfection efficiency. Transiently transfected cells were incubated at normal growth conditions for 24 h and assayed for transgene expression by using Luciferase Reporter Assay (Promega) and TopCount-NXT (Packard). Briefly, the cells were rinsed and lysed in the plate by using the cell culture lysis reagent. The lysate was vortexed and chilled, and the cell debris was pelleted by centrifugation. Luciferase expression was determined by adding 100 l of Luciferase Assay Reagent (Promega) to 20 l of cell lysate. Each sample was assayed for luminescence for 10 s. ␤-Galactosidase activity was determined by combining 50 l of cell lysate from the luciferase assay system with 100 l of water and 150 l of 2ϫ ␤-gal buffer (200 mM sodium phosphate, pH 7.3͞2 mM MgCl 2 ͞100 mM 2-mercaptoethanol͞1.33 mg/ml o-nitrophenyl-␤-galactopyranoside). The reactions were incubated at 37°C for 30 min, and the reaction was stopped by adding 1 ml of 1 M Tris-free base. The results are expressed as a function of the luciferase values divided by the absorbance of the ␤-galactosidase samples at 420 nm for each replicate.
Stable Transfections. The IL-8 promoter for stable transfection was cloned from the original PCR product used to produce the inserts for transient transfection. Promoter inserts were then created to contain restriction enzyme sites for XhoI and BamHI (New England Biolabs) (underlined in primer sequence) to allow insertion into the pd2EGFP-1 vector (Clontech), which is a GFP reporter vector. A long version of the IL-8 promoter, Ϫ1453 to ϩ46, was created by using the following primer sequence: forward, 5Ј-GACTCTCGAGCCTCAAGTCTTAGGTTGG-TTG-3Ј; and reverse, 5Ј-CTGAGGATCCGTGTGCTCTGCT-GTCTCTG-3Ј. The promoter insert was digested with XhoI and BamHI, gel purified, and ligated into similarly treated pd2EGFP-1 vector by using T4 DNA ligase and expanded in E. coli. The purified construct was linearized with BglII (New England Biolabs), which cuts upstream of the insert, and transfected into the metastatic MDA-231 and the nonmetastatic MCF-7 breast carcinoma cell lines by using Lipofectamine 2000. Cells were plated in six-well plates and transfected 24 h later at 40-60% confluency, according to the manufacturer's instructions. After an additional 24 h, the cells were trypsinized and replated to 10-cm dishes. At 48 h posttransfection, G418 selection media were added to the plates. MDA-231 was selected with 1,200 g͞ml G418 and MCF-7 with 400 g͞ml G418.
Fluorescence-Activated Cell Sorting (FACS).
Analysis of GFP activity in the transfected cell lines was performed by FACS. The University of Minnesota Cancer Center FACS Core Facility contains BD Biosciences FACSCalibur machines for bench top analysis. GFP expression levels from cell populations transfected with the extended promoter construct were compared with that of the vectoronly-transfected populations to gauge GFP intensity and the percentage of each population that is expressing GFP.
Sodium Bisulfite Sequencing. Genomic DNA was harvested from metastatic and nonmetastatic breast carcinoma cells by using the GenElute Mammalian Genomic DNA Miniprep Kit (Sigma). Sodium bisulfite sequencing was performed based on previously published methods (15, 16) . Genomic DNA (Ϸ2 g) from each cell line was denatured by adding NaOH to 0.3 M and incubating at 50°C for 15 min. DNA was then incorporated into agarose by mixing 50 l of 2% agarose with 25 l of the denatured DNA solution, and agarose beads were formed by dropping 10-l aliquots of the mixture into chilled mineral oil. Freshly prepared bisulfite reaction mix (2.8 M sodium metabisulfite͞0.57 mM hydroquinone͞0.5 M NaOH) was added (0.5 ml per bead), and the beads were incubated at 50°C in the dark for 16 h. Beads were washed six times in 1 ml of TE (10 mM Tris, pH 8͞1 mM EDTA) for 10 min. Adding 0.5 ml of 0.2 M NaOH and incubating at 37°C for 30 min drove the reaction to completion. The beads were then washed three more times with TE and amplified via nested PCR by using primers specific for the modified DNA, which also contain restriction sites for cloning. The final PCR products were digested by the restriction enzymes HindIII and SacI (New England Biolabs), gel purified, and ligated into similarly treated pUC19 vector by using T4 DNA Ligase (Promega). E. coli were transformed with the resulting vector͞insert constructs. Ten clones per cell line were grown in overnight cultures, and plasmids were isolated by QiaPrep Spin Miniprep (Qiagen) and sequenced. Cytosine residues are seen in the sequencing results only if 5-methylcytosine is present.
Results and Discussion
The metastatic cell lines MDA-231 and MDA-435 constitutively produced much higher levels of IL-8 and were more responsive to IL-8-inducing cytokines than the nonmetastatic cell lines MCF-7 and T47D (Table 1) To ensure that the differences in IL-8 protein levels were not merely attributable to translational differences, RT-PCR was performed to determine whether levels of IL-8 mRNA correlated with secreted protein levels. Double-stranded cDNAs were produced from each cell line (untreated and stimulated with IL-1␤) and probed by using specific primers for either IL-8 or GAPDH mRNA. We found the relative quantity of PCR product to be consistent with the variation in IL-8 protein levels released by these cells under these conditions. Nonmetastatic MCF-7 cells constitutively released little if any IL-8 protein, and a faint IL-8 mRNA-specific PCR product was seen by using 10 ng of cDNA input (Fig. 1A) . MDA-231 cells showed easily detectable IL-8 cDNA, and the MDA-435 cells showed even greater expression (Fig. 1 A) . This result is consistent with the levels of IL-8 protein released by these cells (Table 1) . RT-PCR data from IL-1␤-induced cells (Fig. 1C) show that IL-8-specific PCR product derived from the metastatic cells was more highly induced than that from the nonmetastatic lines. IL-1␤ had a greater affect on the level of IL-8-specific PCR product from MDA-231 cells than from the MDA-435 cells, similar to its affect on IL-8 protein induction in these cells. The GAPDH control product showed consistency in these PCR reactions and gel loading. The levels of GAPDH PCR product remained relatively constant and were not affected by IL-1␤ stimulation.
The large variation in the IL-8 PCR product levels between the metastatic and nonmetastatic cells suggests that IL-8 production levels may be attributable to differential activity of the IL-8 promoter. Examination of the IL-8 promoter indicates that there are four transcription factor consensus sequences within the vicinity of the TATA box (2). To determine whether the presence or absence of these active transcription factors is responsible for the observed differential levels of IL-8 expression, an IL-8 promoter spanning the sequence between Ϫ560 and ϩ47 was inserted into a luciferase reporter construct. If either the presence or absence of these factors is responsible for the distinctly different levels of IL-8 expression between these classes of cells, then levels of luciferase activity would be expected to parallel the differences in IL-8 expression. MDA-231 and MCF-7 breast carcinoma cells were chosen for transfection because they are both well characterized breast adenocarcinoma lines, the MDA-231 being an undifferentiated metastatic cell line and the MCF-7 being a differentiated nonmetastatic line. These cell lines were transiently transfected with the IL-8 promoter-reporter construct and a ␤-galactosidase vector, the latter to correct for differences in transfection efficiency. The data indicate that this promoter-reporter construct was active in both cell types, and the differences in luciferase expression did not parallel the differences in IL-8 expression (Fig. 2) . MCF-7 cells, which produce much less IL-8, expressed higher levels of luciferase than the metastatic cells when transiently transfected with this IL-8 promoter sequence. These data show that both of these cell lines have transcription factors necessary to activate the IL-8 promoter-reporter construct. They also argue that the differential expression of IL-8 between the metastatic and nonmetastatic cells is not attributable to mere differences in the levels of active transcription factors that bind to the region Ϫ560 to ϩ47 of the IL-8 gene. Thus, other mechanisms must account for the differences in protein expression between these cells.
A possible mechanism to account for this apparent discrepancy is that the nonmetastatic cells may express a repressor activity that recognizes a sequence not present in the above promoter construct. A putative repressor preferentially expressed in the nonmetastatic Cells from each cell line were seeded in six-well tissue culture plates in DMEM containing 10% FBS. After 24 h, the medium was changed and either left untreated or had IL-1␤ added to the wells. After 24 h of treatment, medium was collected from each well, clarified of cells and organelles, and stored at Ϫ20°C. The number of cells per well was determined, and an IL-8 ELISA was performed. cells could attenuate IL-8 expression. Consequently, an extended promoter-luciferase reporter construct was assembled by using the sequence between Ϫ1453 and ϩ47. The activity of this extended promoter was compared with that of the Ϫ560 to ϩ47 (short) promoter-reporter construct in transient transfections into MDA-231 and MCF-7 cells. The extended promoter was much less active than the shorter promoter in both cell types (Fig. 2) . In the MCF-7 cells, the extended promoter had Ϸ5% of the activity of the shorter promoter. These results are consistent with there being a negative regulatory sequence located in the 5Ј portion of the extended promoter to which a putative repressor could bind, attenuating IL-8 expression. However, because the extended promoter had greatly reduced activity in both cell types, a negative regulatory sequence alone is not sufficient to explain the preferential expression of IL-8 by the undifferentiated metastatic cells.
To determine whether the activity of the extended promoter, when incorporated in the chromatin of breast carcinoma cells, more closely parallels the activity expressed by the native IL-8 promoter, a promoter-reporter construct was created for stable transfection. The extended promoter, Ϫ1453 to ϩ46, was ligated into the pd2EGFP-1 vector, which has a selectable marker and a short half-life GFP as its reporter. The GFP reporter allowed us to monitor conveniently the reporter expression level within the same population over time. Both MDA-231 and MCF-7 cells were transfected with this extended promoter construct. The transfected MDA-231 cells fluoresced green 3 weeks after transfection whereas the corresponding MCF-7 cells did not fluoresce even after 12 weeks. The quantity of GFP expressed by populations of MCF-7 and MDA-231 cells 9 weeks posttransfection is demonstrated by FACS analysis (Fig. 3) . No detectable GFP fluorescence above that of the vector only control (Fig. 3A) was expressed by MCF-7 cells transfected with this construct- (Fig. 3B) . However, the MDA-231 cells transfected with this construct express much greater GFP fluorescence (Fig. 3D) than the low background level expressed by the MDA-231 cells transfected with the vector alone (Fig. 3C ). These results are distinctly different from those obtained when the promoter construct was transiently transfected into these cell lines. In transient transfection, the MCF-7 cells produced a greater reporter response than the MDA-231 cells whereas this promoter did not seem to be active in the stably transfected MCF-7 cells. Results from the stably transfected promoter-reporter constructs more closely parallel IL-8 protein expression levels from these cells than do the results from the transient transfections. The MDA-231 cells released substantially more IL-8 and expressed more GFP fluorescence from the promoter-reporter constructs than the MCF-7 cells.
To gain further insight into the cellular mechanism responsible for the differential expression of IL-8 between these tumor cell types, their IL-8 genes were analyzed for the presence of epigenetic regulatory components. Epigenetic processes play key regulatory roles in development, differentiation, and tumor formation (17) . An example of epigenetic modifications found in tumor cells is the silencing of tumor suppressor genes (18, 19) . The common paradigm for epigenetic regulation of gene expression is methylation of the cytosine in CpG islands in promoters, which silences gene expression. Consequently, we examined the methylation patterns of the CpG sites in the IL-8 promoter to determine whether there is a differential pattern of methylation that correlates with IL-8 expression. Four CpG sites are located within the vicinity of the reported promoter (20) . These sites are located at Ϫ7, Ϫ83, Ϫ158, and Ϫ168. Although the four CpG sequences lack the numbers to constitute a typical ''CpG island,'' they present potential targets for methylation and the epigenetic suppression of IL-8 promoter activity. The methylation status of these four sites, in two metastatic (MDA-231 and MDA-435) and two nonmetastatic breast carcinoma cell lines (MCF-7 and T47D), was determined by using the sodium bisulfite sequencing technique. Ten clones from each line were sequenced. None of these four CpG sites was found to be methylated in any of the cell lines. Two additional CpG sequences located upstream of the TATA box at Ϫ1241 and Ϫ1311 were sequenced. The data indicated these two CpG sites were preferentially methylated in both of the metastatic cell lines, which expressed high levels of IL-8. However, they were unmethylated in the nonmetastatic cells that express little or no IL-8 (Table 2) .
Previously, it was shown that nonmetastatic breast carcinoma cells that survive exposure to chemotherapeutic agents express much more IL-8 than their untreated parental cells. Along with this increase in IL-8 expression, the survivors exhibited a dramatic increase in their metastatic potential (11) . To test the association between IL-8 expression and methylation of the gene, we compared the levels of IL-8 expression and the methylation pattern of the two 5Ј-upstream CpG sites in a population of MCF-7 cells that survived three 72-h exposures to docetaxel with those of the untreated control MCF-7 population (Table 3 ). The data indicate that, along with an increase in the constitutive and inducible IL-8 expression levels in the population of survivors, there is a dramatic, concomitant increase in methylation of the IL-8 gene at these two 5Ј-upstream CpG sites. Thus, there is a strong correlation between methylation of the two upstream CpG sites and the expression of IL-8.
In the standard paradigm, extensive methylation of cytosines in CpG islands correlates with gene silencing, as opposed to our current findings in which methylation correlates with enhanced IL-8 expression. Not only are these two isolated CpG sequences not islands, but they are Ͼ1.2 kb upstream of the TATA box, and methylation of the cytosine in these sites occurs in cells actively producing high levels of IL-8. Our results indicate that methylation of these two upstream CpG sites in these breast carcinoma lines correlates with an increase in their IL-8 expression. It further suggests that methylation of these sites is required for a cell to express high levels of IL-8 when induced by IL-1␤.
Together, the data argue that there is an epigenetic mechanism operative in regulating IL-8 expression in the breast carcinoma cells that, as yet, is not fully appreciated or understood. Several possible mechanisms could explain how methylation of these two 5Ј CpG sites could enhance IL-8 expression. The methylated cytosines could inhibit the binding of a repressor within the vicinity of the two 5Ј CpG sites. This inhibition may be either direct or indirect if the methylated cytosine serves as a binding site for the assembly of a protein complex that interferes with the binding of the putative repressor. Interestingly, methylation of the 5Ј flanking region of the GPH-␣ gene is believed to block the binding of a repressor that inhibits GPH-␣ transcription (13, 14) . Alternatively, the methylated sites may serve as a center around which a protein complex forms to enhance the remodeling of the chromatin in the vicinity of the IL-8 gene and up-regulate its expression.
We expect that this aberrant methylation may contribute to ectopic IL-8 expression in other tumor systems as well as contribute to the physiological regulation of IL-8 and other gene products. Understanding the molecular mechanisms responsible for this DNA methylation and its role in ectopic IL-8 expression may present an opportunity for the development of a rational means of attenuating both IL-8 expression and metastatic potential. The methylation status of these two upstream CpG sites Metastatic  MDA-435  10͞10  10͞10  0͞10  0͞10  0͞10  0͞10  MDA-231  10͞10  10͞10  1͞10  0͞10  0͞10  0͞10  Nonmetastatic  T47D  1͞10  0͞10  0͞10  0͞10  0͞10  0͞10  MCF-7  1͞10  0͞10  0͞10  0͞10  0͞10  0͞10 Genomic DNA from breast carcinoma cell lines was subjected to sodium bisulfite sequencing. Data are expressed as methylated cytosine per total sequenced clones. The IL-8 release (constitutively and IL-1␤-induced) and the methylation status of the two 5Ј upstream CpG sites in the IL-8 gene are compared between the MCF-7 untreated parental line and MCF-7 cells that have survived three 72-h exposures to docetaxel (3 pg͞ml), MCF-7D. The IL-8 release is given as pg/10 6 cells per 24 h, and the methylation status is expressed as methylated cytosine per total sequenced clones. 
